Current state-of-the-art behavioural treatments for childhood and adolescent obesity, produce long-term weight control in up to one-third of participants. A review of the most effective treatments suggests structural and organizational components and treatment content that are most likely to be successful. These include a group format with individualized behavioural counseling; parent participation; frequent sessions; a long treatment duration; a simple and explicit diet that produces a calorie de®cit; a physical activity program emphasizing choice and reinforcing reduced sedentary behaviours; making changes in the home and family environment to help reduce cues and opportunities associated with calorie intake and inactivity, and to increase cues and opportunities for physical activity; self-monitoring; goal setting and contracting; parenting skills training; skills for managing high-risk situations; and skills for maintenance and relapse prevention. Still, there are many unanswered questions about the implementation of all the components of treatment. Further research, to identify treatment approaches that promote long-term maintenance of weight control, is greatly needed.
Introduction
The purpose of this review is to highlight the components common to the most effective behavioural treatments for child and adolescent obesity. In 1967, Stuart 1 ®rst published his success with behavioural treatment of obesity. Ever since, behavioural methods have maintained their status as the predominant approach to treating obesity. While early work focused more on treatment of adults, successful behavioural approaches were subsequently developed for children and adolescents. This progress is re¯ected in successive reviews of child and adolescent obesity treatment research. In a review published in 1978, Coates and Thoresen 2 concluded:
F F F clinically signi®cant changes for obese children are rare. Follow-up data, although seldom available, show consistently that subjects fail to continue losing weight or even maintain weight losses experienced during treatment. ' (p. 144) In contrast, in a more recent review published in 1994, Haddock et al 3 concluded:`O verall, treatments for childhood and adolescent obesity were found to produce medium-sized treatment effects at post-test. At followup F F F treatments continue to maintain moderate results (although the number of studies reporting follow-up data was small). ' (p. 241) While it is clear that additional improvements in treatment effects are needed, these positive advances contrast with the current negative appraisal of efforts to treat obesity in adults. 4 The review of Haddock et al 3 also indicated that: F F F comprehensive behavioural treatments ± those using a combination of behavioural modi®cation techniques, a special diet, and a special exercise program ± can tentatively be viewed as the treatment of choice for childhood and adolescent obesity.' (p. 241)
The work of Epstein et al 5, 6 represents the current state-of-the-art in behavioural treatment of child and adolescent obesity. They have systematically studied a progression of behavioural methods and demonstrated bene®cial long-term effects on weight control. Combining long-term follow-up data from four controlled trials involving 158 subjects, Epstein et al 6 reported that ten years after the onset of treatment, nearly 30% of subjects were not obese (207 overweight for age, height and gender). Overall, 33.5% maintained at least a 20% decrease in percent overweight compared to baseline, 46.2% were between 20% less and 20% more than their baseline percent overweight and 20.3% had increased their percent overweight by 20% or more compared to baseline.
Components of behavioural treatments
Reviews of the studies published by Epstein and colleagues and other successful treatments, as well as the treatment experiences of the author, have suggested a number of components for behavioural treatments that are most likely to produce success in treating obesity in children and adolescents. These include structural and organizational factors, as well as content. However, additional theoretical and applied research is still needed. While these methods represent the basics of successful weight control treatments, they are far from universally effective.
It should also be noted that there are many more data on successful treatment of pre-adolescent children than of adolescents. Many of the treatment components discussed below have been studied more extensively in pre-adolescents andaor adults. We cannot automatically assume that all these methods will similarly generalize to treatments of adolescents. However, until more studies are completed using adolescent samples, these remain the most likely strategies for treatment throughout the child and adolescent age group.
Structuralaorganizational factors
Individual vs group treatment. There are few available data to directly compare the results of individual and group treatments. Most evaluated child and adolescent treatments are group programs that include individualized behavioural counseling. Some of the arguments for group programs, are that they can be more ef®cient and less expensive to administer, and that they foster bene®cial interactions between group members. In our experience at Stanford, both parents and children often report learning a lot from other group members and enjoying the support and interaction provided by the group setting. Children and adolescents report that being part of a group is one of their primary motivations for attending treatment sessions, and express disappointment when members of the group are absent. Methods endorsed by other group members may also have more credibility than when promoted only by a clinician or therapist.
Parent participation. Clear bene®ts have been demonstrated from involving parents in treatment of their children, 5, 7 although the bene®ts are less clear when treating adolescents. 8 Participation of other family members has also been associated with greater long-term weight losses in adult treatment studies. 9 The potential bene®ts of involving parents should not be surprising, because parents strongly in¯uence their children's environments and behaviours. Results have also been better when parents and children participate separately instead of together. 10 In our experience, children are much less inhibited and participate more actively, when separated from their parents.
Another issue is whether or not to speci®cally target overweight parents for weight loss as part of the program. Epstein and colleagues have shown this approach to bene®t long-term weight control among child participants, but not necessarily lead to successful parent weight control. 6 Some overweight parents may be attracted to a treatment program that targets them as well as their children, while others may shy away from such a program and prefer a focus solely on their child.
Frequency of sessions and duration of treatment.
Because behavioural treatments require timely feedback and reinforcement, many successful treatments start with weekly sessions. The ten year results of Epstein et al 6 noted above, were produced by weekly sessions for an initial 8 ± 12 weeks, followed by monthly sessions continuing through the ®rst 6 ± 12 months from the start of the program. The results of adult studies would suggest that longer and more intensive treatment programs, produce greater weight loss and long-term maintenance. 9, 11 It is likely that longer and more intensive treatments will also be bene®cial for treating overweight children and adolescents, and more recent studies have involved a greater number of sessions. 12 
Treatment content
Diet. Essentially, all behavioural treatments for obesity target dietary changes, to create a calorie de®cit. Diets may emphasize counting calories, reducing fat intake andaor increasing ®ber intake. There are insuf®cient data to support increasing dietary ®ber for weight loss, but it has been argued that high ®ber foods will displace higher fat, higher calorie foods in the diet. Reducing fat intake often results in reduced calories as well. Diets that create a calorie de®cit will promote weight loss. At the same time, because children are continuing to grow and develop, the diet should be well-balanced, providing suf®cient calories for growth and all essential nutrients.
From a behaviour change perspective, the speci®c content of the diet may be less important than how it is de®ned. The diet should be simple, explicit and unambiguous, so that it is easy to implement and monitor, and not subject to confusion or easy rationalization of exceptions. It is our experience that some patients ®nd looking for`loopholes' to be challenging and rewarding. As a result, it is better to leave little room for interpretation in de®ning recommended dietary changes. Epstein and colleagues have developed the Traf®c Light Diet, 13, 14 which de®nes all foods by their calorie content into the three colours of the traf®c light; red (stop), yellow (proceed with caution) and green (go). Children count the number of servings consumed for each traf®c light colour as well as calories. Such an explicit diet classi®cation makes goal-setting, monitoring and feedback possible.
Another approach to dietary change, might include a focus on reshaping long-term food preferences. Research on the development of food preferences indicates that increased exposures to tastes, increase preferences for those tastes. 15 As a result, promoting increased consumption of fruits and vegetables may aid in long-term reduced consumption of high fat and high calorie foods. However, the effectiveness of such a strategy has not yet been evaluated. Similarly, this research suggests that`low-fat' or`diet' versions of normally high-calorie foods should be avoided, to prevent continued exposure to those tastes. The Traf®c Light Diet de®nes`diet' versions of normally highcalorie foods to be the colour of the original food, with some exceptions, such as milk and diet soft drinks (Epstein, LH. Personal communication). Observations from animal and human studies also suggest that intake may be decreased by reducing the variety of foods consumed. 16 At this time, however, there are insuf®cient data to judge the potential bene®ts to weight control of attempts to alter food preferences or sensory-speci®c satiety.
Physical activity. Most behavioural treatments also include a physical activity program. In adult treatment studies, incorporating physical activity into treatment sessions has been associated with more successful long-term weight loss. 9 Increasing physical activity can help create a calorie de®cit, but it has been most effective when combined with a decreased calorie intake. 17 Despite widespread acceptance of exercise as an essential component of childhood and adolescent obesity treatment, data on the long-term bene®ts of exercise interventions on weight control in children are not consistent. 17 The two primary intervention approaches to increasing activity are structured exercise programs, which promote speci®c structured activities, and lifestyle exercise programs, which attempt to build increased activity into daily life, such as walking or bicycling to school, performing yard work or house work, and family swims. Both lifestyle and programmed aerobic activity have been shown to be superior to calisthenics programs in producing long-term weight control. 6 In addition, providing a choice of activities appears to be superior to providing a speci®c exercise prescription. Epstein et al 18 have demonstrated the advantages of allowing subjects to choose their own activities to meet their calorie expenditure goals. Children may be more likely to continue being active over time, if they have the opportunity to choose their own activities.
Recent evidence suggests that reducing sedentary behaviours may be even more effective than promoting physical activity itself, for increasing activity levels and prompting weight loss. In a series of laboratory studies, Epstein and colleagues found that obese children increased their choices for physical activities when access to sedentary activities was limited 19 or when they were either punished for sedentary activities or reinforced for limiting them. 20 Obese children who were reinforced for limiting sedentary activities, also decreased their short-term liking' of them. 20 Then, in an intensive, family-based childhood obesity treatment study, obese children who were positively reinforced for decreasing sedentary activity (including television viewing, computer games, imaginative play, talking on the phone, playing board games, etc.) lost signi®cantly more weight than children reinforced for increasing physical activity, or those reinforced for both. 21 Epstein et al 21 speculated that differences between groups may have emerged, because children reinforced for reducing sedentary behaviours may have perceived increased choice and control over being more physically active, compared to children in the other two groups who may have attributed control to their parents, who were actively promoting increased physical activity. However, the speci®c behavioural mechanisms producing these results were not apparent. Changes in cardiorespiratory ®tness and calorie intake did not correspond to differences in weight loss. 21 Controlling the envirionment. Referred to as stimulus control, most behavioural treatments promote changes in the environment, to help reduce cues and opportunities associated with calorie intake and inactivity, and increase cues and opportunities for physical activity. These controls often take two primary forms, altering access and establishing new routines. For example, access to high calorie foods can be limited by removing them from the house. Other examples of altering access, include reducing the frequency of meals eaten outside the home, serving meals from the kitchen to increase the effort required to get additional portions and removing televisions from bedrooms or limiting television and video game use to reduce opportunities for sedentary behaviour. Routines can also be established to increase the likelihood that desirable behaviours will occur, such as scheduling nightly meetings to complete and review food and activity records and provide feedback. Other examples of routines are family walks every evening, walking or bicycling to school, or after school sports lessons or leagues.
Self-monitoring. Self-monitoring is of central importance in behavioural treatments. Monitoring is essential to be able to set goals, assess progress, provide feedback and reward success. In addition, we have often witnessed behaviour changes as a result of monitoring alone. At a minimum, children should monitor their food intake and physical activity. Additional targeted behaviours can also be monitored, including compliance with environmental controls and self-monitoring itself. Finally, almost all programs encourage monitoring of body weight. Some programs encourage only weekly or less frequent weighings, to de-emphasize weight change in favour of an emphasis on behaviour change, while others encourage participants to record their weights daily. There is some evidence that frequently monitoring and rewarding weight changes, results in greater short-term weight losses. 22 Goal setting and contracting. Behavioural treatments include the establishment of both proximal and distal goals. These are often accompanied by contracts which outline the terms of rewarding changes in behaviour or weight. Proximal goals generally put a greater emphasis on behavioural changes, than changes in weight. These may include recording intake and activity, removing speci®c foods from the home, reducing intake of targeted foods, reducing calorie intake and increasing activity. New goals are introduced slowly, one behaviour at a time, and it is important to make them speci®c, challenging yet achievable and, of course, measurable. A proximal weight loss goal of up to 0.5 ± 1.0 lb per week, may be reasonable in an intensive program, although weight maintenance alone will produce clinically signi®cant reductions in overweight as children grow in height over time. Longer-term weight goals of becoming non-obese may take months to years to achieve, depending upon the initial degree of overweight. The standard National Center for Health Statistics growth curves, can help demonstrate the duration required to achieve a weight status`back on the curves' at different rates of weight loss, weight maintenance or weight gain. Contracts are used to help maintain focus on speci®c behavioural goals and to provide a structure for rewarding desired changes. Epstein et al 6 have used a reciprocal contracting approach in which parents and children both contract with each other for targeted changes. We teach children and parents to negotiate realistic contracts, to make contracts binding, not to alter the terms once a contract has been made and to identify appropriate rewards. We encourage activities (particularly those performed by the child and the parent together) or special privileges as rewards, and discourage the use of food, money or expensive items or activities. Children and parents are also taught the importance of providing rewards soon after they are earned.
Parenting skills. Some programs have included a component on general parenting as a part of the treatment. 12, 23 In our experience, parents often need practice in general parenting skills to implement many of the behavioural methods used. These skills include: (1) being contingent and consistent, to avoid mixed messages and reinforcement of undesired behaviours; (2) being observant, so they are aware of their children's behaviours and can reward them when appropriate; (3) effectively using praise that is directed at children's behaviours instead of personal attributes; (4) modeling desired behaviours as well as modeling how to deal with setbacks and how to have patience for dif®cult changes in behaviour; and (5) limit setting, or saying`no,' when necessary.
As part of parenting skills training, we have found that many parents need help learning to support their children in achieving their diet and activity goals, instead of policing their failures. Increased con¯ict often results when parents assume the role of enforcing their child's compliance, and children may ®nd it more challenging and reinforcing to evade their parent's surveillance than to comply with the goals themselves. These observations are supported by evidence from laboratory studies, suggesting that increased parental encouragement for children to consume healthy foods can actually increase children's dislikes for those foods, restricting access to snack foods may result in increased preferences and consumption of those foods, and increased parental control over children's eating can inadvertently interfere with children's ability to regulate their own food intake.
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Managing high-risk situations. While behavioural programs emphasize skills that are generalizable to most situations, we have found that it is important to include practice in problem solving for especially high-risk situations, like holidays and parties, that are particularly dif®cult for individual families. These might include sticking to the program when the rest of the family isn't participating, dealing with limited school lunch options, sibling or parental sabotage, extreme hunger after-school, Halloween, Thanksgiving, birthdays and other holidays that highlight eating, and ordering from restaurant menus. We encourage families to plan ahead for these situations, so they are armed with practical responses when they occur. Methods include problem solving activities, simulations and role playing.
Maintenance and relapse prevention. Weight control is often a chronic, lifelong challenge for obese children and adolescents. Weight regain after completion of treatment is very common. Essentially, all behavioural treatments devote some attention to maintenance of weight loss and preventing relapses. Unfortunately, there is much less known about how to promote long-term maintenance of weight control than how to produce initial weight losses. Most programs attempt to teach problem solving for new situations and planning ahead. Children and families Behavioral treatment of childhood obesity TN Robinson are also instructed to re-institute`the program' if they start to gain weight again. This may include daily selfmonitoring and establishing new goals and contracts. How often parents and children follow through on this, however, is not known.
Directions for future research
Available behavioural treatments have been successful at producing short-term reductions in weight andaor percent overweight among obese children and adolescents. However, there is plenty of room for new innovations in promoting long-term maintenance of weight control. Even in the most successful treatment programs, about two-thirds of the children do not achieve long-term weight control. Therefore, research to identify treatment approaches that promote long-term maintenance of weight control is greatly needed. Based upon existing research, the areas of greatest potential include increasing the intensity and duration of treatments, re®ning dietary regimens or methods that promote simple and accurate self-monitoring, and reducing sedentary behaviour. However, as noted throughout this review, there are many unanswered questions about the implementation of all components of treatment. These include, among others: how best to involve parents in their children's treatment and whether effects differ by age andaor gender; whether group treatment programs facilitate development of improved social skills and peer relations that will result in reduced psychosocial morbidity; whether diets promoting reduced fat intake or increased fruit and vegetable or ®ber intake will produce calorie de®cits and long-term changes in food preferences and consumption; whether certain dietary approaches increase risks for eating disorders; what types of physical activity are most effective for reducing body fat and increasing long-term calorie expenditure; whether reducing access to high calorie foods increases long-term preferences for, and consumption of, those foods; how food preferences are in¯uenced in school-aged children and adolescents; and whether speci®c relapse prevention training will improve long-term weight control. The answers to these and other questions, and to improved outcomes, will only come through theory-based systematic research. It is imperative, therefore, that clinicians and researchers continue to systematically vary their treatment approaches and objectively assess the effects of those variations on both short-term and long-term weight control, and physiological and psychosocial morbidities.
